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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the mounting device 
and the mounting method for conductive balls, which can 
shorten the tact time required for the position recognition of 
a substrate performed before the mounting of the conductive 
balls on the substrate. 

SOLUTION: This device has a first camera 15 and a second 
camera 1 6, which perform horizontal movement together with 
an absorption head 1 1 as a unitary body. Conductive balls 10 
at a conductive-ball feeding part 26 are picked up with the 
absorption head 1 1 . Then, the absorption head 1 1 is moved to 
the upper side of a flux feeding part 25, and the flux is 
deposited to the conductive balls 1 0. At this time, the 
position or an A point 23, which is the position recognizing 
mark or a substrate 22, is recognized with the first camera 
1 5. Then, the absorption head 1 1 is moved to the upper side 
of the substrate 22, and the position of a E| point 24 is 
recognized with the second camera 16. The position 
alignment of the absorption head 1 1 with respect to the 
substrate 22 is performed based on the results of the 
position recognitions, and the conductive balls 10 are mounted on the electrodes of the substrate 
22. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 



12.10.2000 



Best Available Copy 



http://vmw1.ipdljpo.gojp/PA1/result/detail/main/wAAAa02152DA410294338P1.htm 2002/06/03 



Searching PAJ 



[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1 998,2000 Japan Patent Office 



http://www1 .ipdl jpo.go jp/PA1 /result/detail/main/wAAAa021 52DA41 0294338P1 .htm 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] The conveyer which conveys the substrate which has a position recognition mark at two 
points which separated mutually. The adsorption head which vacuum adsorption of the conductive ball 
with which the feed zone of the conductive ball prepared in the side of a conveyer and the feed zone 
of a conductive ball were equipped is carried out, it is taken up, and carries out migration loading at a 
substrate, Loading equipment of the conductive ball characterized by having the 1 st camera which 
carries out a horizontal displacement to an adsorption head to ** on the other hand at least in one 
by drive of the move table made to move an adsorption head horizontally and a move table, and 
observes the two aforementioned position recognition marks, and the 2nd camera. 
[Claim 2] After carrying out vacuum adsorption of the conductive ball with which the feed zone of a 
conductive ball was equipped and taking it up on the inferior surface of tongue of an adsorption head, 
It is the loading technique of a conductive ball of moving an adsorption head to the upper part of a 
substrate, making a vertical operation performing on an adsorption head there, and having been made 
to carry a conductive ball on the electrode of a substrate. Make it almost simultaneously located in 
the upper part of two position recognition marks formed in the point which left two cameras of each 
other [ a substrate ] which carry out a horizontal displacement to an adsorption head to ** on the 
other hand at least in one in the middle of a move operation of an adsorption head simultaneous, and 
a position recognition of two position recognition marks is performed. The loading technique of the 
conductive ball characterized by carrying a conductive ball on the electrode of a substrate after 
asking for the position of a substrate based ox\ the result of the position recognition and carrying out 
position doubling of the adsorption head to a substrate. 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the loading equipment and 
the loading technique of a conductive ball of carrying the conductive ball for forming a bump in a 
substrate. 
[0002] 

[Prior art] The technique using a conductive ball as the electrode formation technique of a substrate 
that electronic parts are mounted is learned. After this technique carries conductive balls, such as a 
solder ball, on the electrode of a substrate, it carries out heat-treating a conductive ball etc., and 
forms a bump (vegetation electrode) on the electrode of a substrate. 

[0003] Moreover, the technique using an adsorption head as technique of carrying a conductive ball 
on the electrode of a substrate is learned. This technique has the advantage that vacuum adsorption 
of the conductive ball is carried out, it is held on the inferior surface of tongue of an adsorption head, 
and it carries on the electrode of a substrate, and many conductive balls can be collectively carried 
with sufficient workability on many electrodes. 
[0004] 

[Object of the Invention] When it carries a conductive ball in a substrate by the adsorption head, 
before carrying out position doubling of the conductive ball correctly, carrying it on the electrode of a 
substrate and carrying a conductive ball in a substrate for this reason, a position recognition of a 
substrate is performed. Conventionally, one adsorption head is equipped with the camera for a 
position recognition of a substrate, and the position recognition mark formed in the top of a substrate 
is observed, carrying out a horizontal displacement to an adsorption head in one. 

[0005] In order for there to be two position recognition marks of a substrate and to raise the position 
recognition precision of a substrate, these position recognition marks are formed in two points on the 
diagonal line of a substrate which separated as it could do. Therefore, conventionally, in equipment, 
the horizontal displacement of the camera had to be carried out greatly, these two position 
recognition marks had to be observed in order, the tact time which a position recognition of a 
substrate takes started for a long time, and there was a trouble where a productivity did not go up. 
[0006] especially — a position recognition of a substrate — many — it must carry out about each 
sheets [ several ] substrate, respectively, and since a substrate is large-sized-ized and the clearance 
of two position recognition marks is moreover large in recent years, a position recognition of a 
substrate takes a great tact time, and it is in the actual condition which the productivity has stopped 
going up increasingly 

[0007] Therefore, this invention aims at offering the loading equipment and the loading technique of a 
conductive ball which can shorten sharply the tact time which a position recognition of a substrate 
takes. 
[0008] 

[The means for solving a technical problem] The loading equipment of the conductive ball of invention 
given in a claim 1 The conveyer which conveys the substrate which has a position recognition mark 
at two points which separated mutually, The adsorption head which vacuum adsorption of the 
conductive ball with which the feed zone of the conductive ball prepared in the side of a conveyer 
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and the feed zone of a conductive ball were equipped is carried out, it is taken up, and carries out 
migration loading at a substrate, It had the 1 st camera which carries out a horizontal displacement to 
an adsorption head to ** on the other hand at least in one by drive of the move table made to move 
an adsorption head horizontally and a move table, and observes the two aforementioned position 
recognition marks, and the 2nd camera. 

[0009] The loading technique of the conductive ball invention given in a claim 2 After carrying out 
vacuum adsorption of the conductive ball with which the feed zone of a conductive ball was equipped 
and taking it up on the inferior surface of tongue of an adsorption head, It is the loading technique of 
a conductive ball of moving an adsorption head to the upper part of a substrate, making a vertical 
operation performing on an adsorption head there, and having been made to carry a conductive ball 
on the electrode of a substrate. Make it almost simultaneously located in the upper part of two 
position recognition marks formed in the point which left two cameras of each other [ a substrate ] 
which carry out a horizontal displacement to an adsorption head to ** on the other hand at least in 
one in the middle of a move operation of an adsorption head simultaneous, and a position recognition 
of two position recognition marks is performed. It asked for the position of a substrate based on the 
result of the position recognition, and after carrying out position doubling of the adsorption head to 
the substrate, it was made to carry a conductive ball on the electrode of a substrate. 
[0010] 

[Gestalt of implementation of invention] According to each invention of the above-mentioned 
configuration, in having recognized the relative physical relationship of the 1 st camera and the 2nd 
camera, since the position recognition mark formed in two points left on the substrate is recognized 
with the 1 st camera and 2nd camera, respectively, the tact time which this recognition takes can be 
sharply shortened in the middle of a move operation of an adsorption head. 

[001 1] (Gestalt 1 of enforcement) Drawing 1 is the plan of the loading equipment of the conductive 
ball of the gestalt 1 of enforcement of this invention, and drawing 2 is this side elevation. In drawing 

I , 1 and 2 are the feed screws of the orientation of Y ****ed in parallel mutually, and are supported 
by bearing 3. One feed screw 1 is driven on a motor 4, it rotates, and the rotation is transmitted to 
the feed screw 2 of another side through a belt 5. This rotates two feed screws 1 and 2 
simultaneously. 

[0012] The X table 6 is constructed by feed screws 1 and 2. The adsorption head 1 1 is held through 
the nut section 7 at the X table 6. The feed screw 8 of the orientation of X is carrying out ** ON to 
the nut section 7. If a motor 9 drives and a feed screw 8 rotates, the nut section 7 will move along 
with a feed screw 8, and, thereby, the horizontal\displacement of the adsorption head 1 1 will be 
carried out in the orientation of X. Moreover, if a motor 4 drives and feed screws 1 and 2 rotate, the 
X table 6 will move along with feed screws 1 and 2, and, thereby, the horizontal displacement of the 
adsorption head 1 1 will be carried out in the orientation of Y. That is, the element which attached 
signs 1-9 constitutes the move table to which the horizontal displacement of the adsorption head 1 1 
is carried out in the orientation of X, or the orientation of Y. 

[0013] The base plate 12 is ****ed by the X table 6. On the base plate 12, Y directional movement 
shank 13 and X directional movement shank 14 intersect perpendicularly, and are ****ed, and X 
directional movement shank 14 is equipped with the 1st camera 15. Rotation of feed screws 1 and 2 
moves the 1st camera 15 on a base plate 12 in the orientation of Y in one with the adsorption head 

II. Moreover, if X directional movement shaft 14 and Y directional movement shaft 13 drive, the 
adsorption head 1 1 can carry out the horizontal displacement of the 1 st camera 1 5 in the orientation 
of X, or the orientation of Y independently. That is, Y directional movement shank 13 and X 
directional movement shank 14 serve as the move device in which the 1st camera 15 is moved in the 
orientation of X, or the orientation of Y. Moreover, the flank of the adsorption head 1 1 is equipped 
with the 2nd camera 16. The horizontal displacement of the 2nd camera 16 is carried out to the 
adsorption head 1 1 in the orientation of X, or the orientation of Y in one. 

[0014] The element described below is ****ed down the move way of the adsorption head 11. 21 is a 
conveyer and conveys a substrate 22 in the orientation of X. the substrate 22 is oblong and is said to 
the top as the 1st position recognition mark (the following, "A points") — the 23 and 2nd position 
recognition mark (henceforth "B points") 24 is formed A 23 is recognized with the 1st camera 15, and 
B 24 is recognized with the 2nd camera 16 so that it may mention later. A 24 is formed in two points 



http://www4.ipdljpo.gojp/cgi-bin/tran_web.cgi_ejje 



which it is [ on the diagonal line of a substrate 22 ] large B points, and separated with 23 in order to 
raise the position recognition precision of a substrate 22. In addition. A things for which the B 
characteristic feature sections of the circuit pattern of a substrate 22 etc. are used for 24 with 23 
are also performed. 

[0015] The flux feed zone 25 is ****ed by the side of a conveyer 21, and the feed zone 26 of a 
conductive ball is further ****ed by the side. In drawin g 2 , the flux feed zone 25 consists of the 
container with the shallow base, and flux 27 is ****ed. Moreover, the conductive ball 26 consists of 
the container with a little deep base, and the conductive ball 10 is ****ed in large quantities. As 
shown in drawing 1 ( the substrate 22 of a conductive ball helicopter loading site, the flux feed zone 
25, and the feed zone 26 of a conductive ball are arranged in parallel in the orientation of Y. 
Moreover, the camera position reference-mark section 28 is formed in the side of a conveyer 21 . 
[0016] The loading equipment of this conductive ball is constituted as mentioned above, and explains 
an operation below. In drawing 1 and drawing 2 , the 1st camera 15 is first moved to the upper part of 
the camera position reference-mark section 28, and the camera position reference-mark section 28 
is observed with the 1st camera 15. Next, the 2nd camera 16 is similarly moved to the upper part of 
the camera position reference-mark section 28, and this is observed. And from these two observation 
results, the relative physical relationship of the 1st camera 15 and the 2nd camera 16 is calculated by 
the control section (outside of drawing), and is searched for. Next, the adsorption head 1 1 is moved 
to the upper part position (a position) of the feed zone 26 of a conductive ball. Then, the adsorption 
head 1 1 performs a vertical operation, on the inferior surface of tongue, carries out vacuum 
adsorption of many conductive balls 10, and takes them up. 

[0017] Next, it moves to the upper part position (b position) of the flux feed zone 25, and the 
adsorption head 1 1 is immersed in flux 27 in the inferior surface of tongue of the conductive ball 10, 
and makes flux 27 adhere by performing a vertical operation there. A 23 is recognized, shortly after 
driving Y directional movement shank 13 and X directional movement shank 14, adjusting the position 
and the adsorption head's 1 1 moving to b position in the status that the adsorption head 11 is in b 
position so that the 1st camera 15 may be located in the upper part of A point 23 of a substrate 22 
as shown in drawing 1 . Recognition data are inputted into a control section. 

[0018] Next, although the adsorption head 1 1 is moved to the upper part of a substrate 22, in the 
middle of the move, the 2nd camera 1 6 makes it located in the position (c position) located above 24 
B points, and recognizes B positions of 24. And a control section computes A exact positions [ B ] of 
a substrate 22 with 23 based on a position recognition of 24. Next, according to this calculation 
result, the adsorption head 1 1 is moved to the upper part of a substrate 22, and the conductive ball 
10 is carried on the electrode of a substrate 22 by making a vertical operation perform there. 
[0019] When performing the operation which it has [ operation ] the 1st camera 15 and 2nd camera 
1 6 as mentioned above, and the adsorption head 1 1 moves [ operation ] to the upper part of the flux 
feed zone 25, and makes flux 27 adhere to the conductive ball 10 Since the 1st camera 15 performs 
A position recognitions of 23, and the 2nd camera 16 is made to perform B position recognitions of 24 
as the adsorption head 1 1 subsequently moves to the upper part of a substrate 22 The tact time 
which was left distantly mutually and which can perform A position recognitions [ B ] of 24 during a 
move operation of the adsorption head 1 1 with 23, therefore a position recognition of 24 takes B 
points with 23 A points can be shortened sharply. 

[0020] In addition, although the 1 st A camera 1 5 is made to be located above 23 with the gestalt 1 of 
this enforcement when moving the adsorption head 1 1 to the upper part of the flux feed zone 25 
While the flux feed zone 25 is ****ed in drawing 1 to the opposite side (it sets to drawing 1 and is the 
conveyer 21 bottom) of a conveyer 21 When it ****s in the position of the flux feed zone 25 which 
shows the feed zone 26 of a conductive ball to drawing 1 , the adsorption head 1 1 moves to the 
upper part of the feed zone 26 of a conductive ball by this and a pickup operation of the conductive 
ball 10 is performed By performing A position recognitions [ B ] of 24 with 23, as the 1st A camera 15 
is located above 23, the position recognition may be performed and the adsorption head 1 1 performs 
a predetermined move in short using two cameras 15 and 16 What is necessary is just to shorten the 
tact time which this position recognition takes. 

[0021] Moreover, there is also a formula which applies flux beforehand on the electrode of a 
substrate 22 by the imprint means etc., and the flux feed zone 25 is unnecessary in this case. Then, 
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when the adsorption head 1 1 moves to the upper part of the feed zone 26 of a conductive ball and 
performs a pickup operation of the conductive ball 10 in this case, it is desirable that the 1st A 
camera 15 is located above 23, and it is made to perform the position recognition. 
[0022] (Gestalt 2 of enforcement) Drawing 3 is the plan of the loading equipment of the conductive 
ball of the gestalt 2 of enforcement of this invention. Although the flank of the adsorption head 1 1 
was equipped with the 2nd camera 16 with the gestalt 1 of enforcement With the gestalt 2 of 
enforcement, the 2nd camera 16 like the 1st camera 15 The move device which consists of a base 
plate 12, Y directional movement shank 13, and X directional movement shank 14 is equipped, 
therefore, the 1st camera 15 and 2nd camera 16 When the X table 6 moves in the orientation of Y 
along with feed screws 1 and 2, when it moves in the orientation of Y in one with the adsorption head 
1 1 and Y directional movement shank 13 and X directional movement shank 14 drive, the adsorption 
head 1 1 can carry out a horizontal displacement in the orientation of X, or the orientation of Y 
independently. 

[0023] Therefore, as shown in drawing 3 , while the adsorption head 1 1 is moving to the upper part (b 
position) of the flux feed zone 25, A 24 [ B ] can be simultaneously recognized to be 23 with the 1st 
camera 15 and 2nd camera 16. Of course, also in this case, the position is adjusted so that the 1st 
camera 15 and 2nd camera 16 can recognize A 24 [ B ] to be 23 simultaneously. 
[0024] (Gestalt 3 of enforcement) Drawing 4 is the plan of the loading equipment of the conductive 
ball of the gestalt 3 of enforcement of this invention, and drawing 5 is this side elevation. In addition, 
the same sign is given to the same element as the gestalt 1 of enforcement. With the gestalt 3 of this 
enforcement, the flux feed zone 25 and the feed zone 26 of a conductive ball are formed on both 
sides of the conveyer 21. Moreover, A 24 [ B ] is prepared on the case of the gestalt 1 of 
enforcement, and the reverse diagonal line with 23. Moreover, the both-sides section of the 
adsorption head 1 1 is equipped with the 1 st camera 1 5 and 2nd camera 1 6, and they carry out a 
horizontal displacement to the adsorption head 1 1 in the orientation of X, or the orientation of Y in 
one. 

[0025] Next, an operation is explained. This thing also observes the camera position reference mark 
28 with the 1st camera 15 and 2nd camera 16 first, and recognizes beforehand the relative physical 
relationship of the 1 st camera 1 5 and the 2nd camera 1 6. Next, it moves to the upper part position (a' 
position) of the feed zone 26 of a conductive ball, and by performing a vertical operation there, the 
adsorption head 11 carries out vacuum adsorption of the conductive ball 10, and takes it up. Next, it 
moves to the upper part position (b* position) of* the flux feed zone 25, and the adsorption head 1 1 
makes flux 27 adhere to the inferior surface of tongue of the conductive ball 10 by performing a 
vertical operation there. 

[0026] Next, the adsorption head 1 1 is moved to the upper part position (c position) of a substrate 
22. Then, A 23 is recognized with the 1st camera 15, and, subsequently B 24 is recognized with the 
2nd camera 16. And a control section computes A exact positions [ B ] of a substrate 22 with 23 
based on a position recognition of 24. And after moving the adsorption head 1 1 in the orientation of 
X, or the orientation of Y a little according to this calculation result and performing exact position 
doubling to a substrate 22, a vertical operation is made to perform on the adsorption head 1 1 f and the 
conductive ball 10 is carried on the electrode of a substrate 22. 

[0027] As mentioned above, the gestalt 3 of this enforcement can also perform A position 
recognitions [ B ] of 24 quickly with 23 with the 1st camera 15 and 2nd camera 16, and can carry the 
conductive ball 10 with sufficient workability in a substrate 22. 
[0028] 

[Effect of the invention] As explained above, in having recognized the relative physical relationship of 
the 1 st camera which carries out a horizontal displacement to an adsorption head to ** on the other 
hand at least in one, and the 2nd camera according to this invention Since the position recognition 
mark formed in two points left on the substrate in the middle of the move operation of an adsorption 
head is recognized with the 1st camera and 2nd camera, respectively the tact time which this 
recognition takes — large — being shortened — a conductive ball — workability — good — many — 
it can carry in a sheets [ several ] substrate one after another 
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